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(54) CRAWLER TRACTOR 

(57) A crawler tractor comprises steering mecha- 
nisms (44)(45) for rotating a machine body by causing 
right and left crawler belts (9) to move differently. The 
tractor is characterized in that the steering mechanism 
(44) is connected to a drive system located behind a re- 
verser mechanism (21) that moves the machine body 
forward and back. Even when the machine body move- 



ment direction is changed from forward to back, the di- 
rection of the steering of the steering wheel (1 8) and the 
direction of the rotation of the machine body are kept 
the same, so that a reversed steering phenomenon is 
prevented from occurring, and an appropriate operation 
in forward or back movement is enable with a simple 
structure that does not require an additional mechanism 
such as a reverse-steering prevention mechanism. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a crawler trac- 
tor having right and left traveling crawlers. 

BACKGROUND ART 

[0002] Conventionally, traveling wheels are generally 
used for the traveling parts of tractors, but in some cas- 
es, traveling crawlers are used (for example, JP-A 
2001-253362). In the conventional art, in case of that 
steering mechanisms such as a reduction gear and a 
conical link mechanism are connected to the steering 
wheel, the reduction gear mechanism and the conical 
link mechanism are mounted as separate units to the 
steering wheel column. Thereby, a large numberof com- 
ponents were required, and the assembling operation 
was not easy but difficult. 

DISCLOSURE OF THE INVENTION 

[0003] According to the present invention, a crawler 
tractor comprises steering mechanisms 44, 45 for star- 
ing to rotate a machine body by causing right and left 
crawler belts 9 to move at differential speed. The steer- 
ing mechanism 44 is connected to a driving system at 
a position located behind a reverser mechanism 21 for 
switching a moving direction of the machine body to for- 
ward or rearward. Thereby, even when the moving di- 
rection of the machine body is changed from forward to 
rearward, the steering direction of the steering wheel 18 
and the rotating direction of the machine body are kept 
the same, so that a reversed steering phenomenon is 
prevented, and an appropriate operation in forward or 
rearward movement is enabled with a simple structure 
not requiring an additional mechanism such as a re- 
verse-steering prevention mechanism. 
[0004] Further, the crawler tractor comprises travel 
speed-change mechanisms 22, 23 of gear-switching 
type for changing travel speed by switching a gear train. 
An inputside of the steering mechanism 44 is connected 
to a speed-change shaft 33 of the travel speed-change 
mechanism 22. Thereby, comparing with one in which 
the speed-change mechanism is directly driven by the 
engine 10, the steering mechanism 44 can be disposed 
with fine heat balance without adversely affecting ac- 
cessories of the engine 1 0 so as to enable the steering 
mechanism 44 to be disposed conveniently. Moreover, 
since the speed change shaft 33 is disposed behind the 
reverser mechanism 21 , a reversed steering wheel can 
be prevented and a fine rotating operation with the same 
rotating radius can be obtained irrespective of the speed 
change operation of a main travel speed-change mech- 
anism. 

[0005] Further, the steering mechanism 44 is con- 
nected to the steering wheel 1 8 via a reduction gear 1 01 



and a link mechanism 72 which are mounted in a canti- 
lever manner to a single stay 102 of a steering wheel 
column 19. Therefore, it is possible to improve the as- 
sembling efficiency by mounting the reduction gear 101 
5 and the link mechanism 72 to the single stay 102 in a 
compact and light-weighted manner, and to miniaturize 
the steering wheel column 19. 
[0006] Further, the steering wheel column 19, to 
which the steering wheel 1 8 and the link mechanism 72 
and the like integrally are connected, is supported by 
the machine body in a vibration-absorbing manner via 
vibration-absorbing members 107, 108, 109. Thereby, 
it is possible to prevent the machine body vibration from 
being transmitted to the steering wheel 18 so as to en- 
able a stable and fine steering wheel operation. 
[0007] Further, the steering mechanism comprises a 
steering pump 44 and a steering motor 45, and the 
steering motor 45 is connected to an input shaft 50 of a 
differential mechanism 25 of planetary gear type. This 
enables a simple arrangement close to the differential 
mechanism 25 irrespective of the input positions of the 
steering mechanisms 44, 45, and by making the steer- 
ing motor 45 and the differential mechanism 25 be in 
one unit, the assembling operation thereof into the ma- 
chine body can be easy. 

[0008] Further, a control member 73 of the steering 
mechanism 44 is connected to the steering wheel 1 8 via 
the link mechanism 72, and an auxiliary speed-change 
lever 71 of the travel speed-change mechanism 23 is 
connected to the link mechanism 72 so as to adjust op- 
erating amount of the steering mechanism 44 when the 
auxiliary speed-change lever 71 is operated for auxiliary 
speed change. Thereby, when the travel speed is at a 
high speed or a low speed, a rotational difference be- 
tween the right and left traveling crawlers 9 becomes 
large or small with the link mechanism 72. This enables 
rotation in a good feeling with an appropriate rotating 
radius. 

[0009] Further, with respect to a certain steering 
amount of the steering wheel 18, the tractor is so set 
that a rotational difference between the right and left 
traveling crawlers 9 becomes large when the auxiliary 
speed change is at a high speed, and a rotational differ- 
ence between the right and left traveling crawlers 9 be- 
comes small when the auxiliary speed change is at a 
low speed. Thereby, it is possible to have a good feeling 
in rotation by driving the right and left traveling crawlers 
9 with an appropriate rotational difference correspond- 
ing to the travel speed of the auxiliary speed-change op- 
eration. 

[0010] Further, a driving part 2 of traveling crawler 
belts 9 is disposed at a front side of the machine body 
and transmission cases 12, 30 having the travel speed- 
change mechanisms 22, 23 are disposed at a rear side 
of the machine body, and the transmission case 30 is 
provided with a travel brake 36. Since the brake 36 is 
disposed to the transmission case at a same position as 
in a conventional wheel tractor, transmission cases can 
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be commonly used, so that the size of a transmission 
bevel gear 35 connected to the brake shaft 37 can be 
set freely. In addition, the number of components is re- 
duced since the travel brake 36 is provided to only one 
side of the right and left traveling crawlers 9, enabling 
the structure to be simplified. 

[001 1] Further, the brake shaft 37 of the travel brake 
36 is supported by the transmission case 1 2 and a brake 
case 51, and the differential mechanism 25 is provided 
at the front side of the machine body, and only the travel 
brake 36 is provided to the brake case 51 so as to enable 
the rear axle part of the conventional four-wheel trans- 
mission structure to be used effectively. Moreover, it is 
possible to reduce the number of components of the 
travel brake 36, and to reduce the weight by shortening 
the length of the brake shaft 37. 
[0012] Further, the brake shaft 37 of the travel brake 
36 is supported in the transmission case 12 in a both 
ends supported manner. Therefore, irrespective of the 
mounting position of the brake case 51 , it is possible to 
assemble the brake shaft 37 and the gear 35 within the 
transmission case 12 with fine assembling accuracy, 
and to improve the reliability by stably keeping the as- 
sembling accuracy of the brake shaft 37 and the gear 
35. Moreover, brake components of wheel tractors can 
be diverted, and the peripheral speed of a brake plate 
(friction disc) 52 can be lowered, and a rise of the oil 
temperature can be suppressed by reducing portions, 
which are dipped into the oil. 

[0013] Further, the brake case 51 of the travel brake 
36 is used as a side cover of the transmission case 12, 
and the brake case 51 is used as a support member for 
supporting crawler frames 1 on which crawler belts 9 
are mounted. Thereby it is possible to easily change the 
vehicle body width such as mounting widths of the right 
and left traveling crawler belts 9 with a simple means of 
only changing the whole length of the brake case 51 so 
as to correspond to the types of vehicle body widths. 
[0014] Further, step parts 110, 111 where a driving op- 
erator gets on and fender parts 62, 64 are respectively 
integrated, and provided on right and left sides sepa- 
rately. Therefore, cover bodies of the step parts 110,111 
and the fender parts 62, 64 covering both right and left 
sides of the machine body can be attached or removed 
easily. Moreover, it is possible to remove a floor part 1 1 2 
at the center easily so as to improve the maintainability 
to perform a good maintenance. 
[0015] Further, a fuel tank 63 for the engine 10 is 
mounted to one of right and left vehicle body frames 
1 1 3a, 1 1 3b, to which the steps 110,111 where the driving 
operator gets on and the fenders 62, 64 are integrally 
connected. This construction enables the fuel tank 63 
to be removed or mounted easily from the outside of the 
machine body. Moreover, it is possible to conceal the 
inside of the tank 63 by the fender 62 disposed between 
the driver seat 17 and the fuel tank 63 so as to secure 
the driving space in a good condition. 
[0016] Further, it is possible that the travel speed- 



change mechanism 188 for changing travel speed is 
connected to the driving system at a position located be- 
hind the reverser mechanism 21, whereby the travel 
speed-change mechanism 188 and the steering mech- 

5 anism 44 are connected behind the reverser mecha- 
nism 21 in a compact manner without limitation so as to 
make the driving system simple. 
[0017] Further, it is possible that the travel speed- 
change mechanism 1 88 and the steering mechanism 44 

10 are arranged in serial, whereby the travel speed-change 
mechanism 188 and the steering mechanism 44 are 
formed as a compact integrated form so as to enable 
easy assembling into the machine body. 
[0018] Further, the travel speed-change mechanism 

15 189 and the steering mechanism 45 are connected to 
the transmission case 2 having the differential mecha- 
nism 25 of planetary gear type so as to be arranged op- 
posite each other with the transmission case 2 sand- 
wiched therebetween, and the travel speed-change 

20 mechanism 189 and the steering mechanism 45 are 
mounted to the transmission case 2 with a compact in- 
tegrated structure, thereby simplifying the machine 
body configuration. 

[0019] Further, it is possible that a fuel tank 190 for 
25 the engine 10 is disposed between the right and left 
fenders 62 behind the driver seat 17, and another fuel 
tank or fuel tanks 191 are disposed inside one or both 
of the right and left fenders 62, whereby the tank capac- 
ity is increased while the machine body width is kept 
30 constant and the reserved amount of the fuel is in- 
creased in a fine manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0020] Fig. 1 is an overall left side view. Fig. 2 is an 
overall plan view. Fig. 3 is an overall right side view. Fig. 
4 is an overall front view. Fig. 5 is an overall rear view. 
Fig. 6 is an overall bottom view. Fig. 7 is a perspective 
illustration of a main body. Fig. 8 is a sectional illustration 

40 of the main body. Fig. 9 is a sectional plan view of the 
main body. Fig. 10 is a sectional side view of a trans- 
mission case. Fig. 11 is a sectional plan view of the 
transmission case. Fig. 12 is a driving illustration of a 
steering pump. Fig. 1 3 is a sectional plan view of a front 

45 transmission case. Fig. 14 is an illustration of a brake. 
Fig. 15 is an illustration of a front safety frame. Fig. 16 
is an illustration of a rear safety frame. Fig. 17 is a ve- 
locity diagram showing a first speed of auxiliary speed 
change. Fig. 18 is a velocity diagram showing a second 

50 speed of auxiliary speed change. Fig. 19 is a velocity 
diagram showing a third speed of auxiliary speed 
change. Fig. 20 is an illustration showing an arrange- 
ment of a rotation sensor. Fig. 21 is a front illustration 
showing the arrangement of the rotation sensor. Fig. 22 

55 is an illustration showing the relationship between a 
steering operating system and an auxiliary speed- 
change operating system. Fig. 23 is an illustration of a 
conical link mechanism. Fig. 24 is an illustration of a 
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steering wheel column. Fig. 25 is a side illustration of 
the steering wheel column. Fig 26 is a rear illustration 
of the steering wheel column. Fig. 27 is an illustration of 
a case. Fig. 28 is an illustration of an L-shaped stay. Fig. 

29 is a diagram showing the relationship between the 5 
auxiliary speed change and a steering wheel angle. Fig. 

30 is a diagram showing the relationship between a ve- 
hicle speed at the first speed of the auxiliary speed 
change and a steering wheel angle. Fig. 31 is a plan 
illustration of steps. Fig. 32 is a side illustration of the 
step. Fig. 33 is an integrated illustration of the steps and 
fenders. Fig. 34 is a plan illustration of a foot placing 
part. Fig. 35 is sectional illustration of the foot placing 
part. Fig. 36 is an illustration showing an exemplary 
opening/closing structure of the foot placing part. Fig. 
37 is an illustration showing an exemplary opening/clos- 
ing structure of the foot placing part. Fig. 38 is an illus- 
tration showing an exemplary opening/closing structure 
of the foot placing part. Fig. 39 is an illustration of a fuel 
tank. Fig. 40 is a side illustration of a crawler. Fig. 41 is 
a plan illustration of the crawler. Fig. 42 is an illustration 
showing an exemplary modified structure of a brake 
shaft support. Fig. 43 is an illustration showing an ex- 
emplary modified structure of the brake shaft support. 
Fig. 44 is an illustration showing mounting of a first trans- 
mission shaft. Fig. 45 is a rear illustration showing the 
mounting of the first transmission shaft. Fig. 46 is an 
illustration showing a modification of a keep plate. Fig. 
47 is a hydraulic circuit diagram. Fig. 48 is a hydraulic 
circuit diagram. Fig. 49 is a side illustration of a hydraulic 
conduit. Fig. 50 is a side illustration of a reverser lever. 
Fig. 51 is an illustration showing mounting of steering 
and travel pumps. Fig. 52 is an illustration showing 
mounting of steering and travel motors. Fig. 53 is a plan 
illustration of a tank. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0021] Hereinafter, an embodiment of the present in- 
vention will be described in detail with reference to the 
drawings. Fig. 1 is a left side view of a crawler tractor, 
Fig. 2 is a plan view of the same, Fig. 3 is a right side 
view of the same, Fig. 4 is a front view of the same, Fig. 
5 is a rear view of the same, Fig. 6 is a bottom view of 
the same, and Fig. 7 is a perspective illustration of a 
vehicle body. In this embodiment, a front transmission 
case 2 is fixed to the front parts of a pair of right and left 
square barrel-shaped crawler frames 1, and right and 
left driving sprockets 4 are pivotally supported on right 
and left axles 3 of the front transmission case 2. 
Further, tension rollers 6 are mounted on the rear parts 
of the crawler frames 1 via tension frames 5, and 
traveling crawlers 9 are rolled between the driving 
sprockets 4 and the tension rollers 6 via equalizer rotat- 
ing wheels 7 and idlers 8, so that a pair of right and left 
traveling crawler belts 9 are mounted. 
[0022] Between the right and left crawler frames 1 , an 
engine 10 is mounted above the front side, and the out- 



side of the engine 10 is covered with a bonnet 11. Fur- 
ther, between the right and left crawler frames 1 , a rear 
transmission case 1 2 is provided in the rear side thereof. 
The rear transmission case 1 2 is provided with a hydrau- 
lic hoist cylinder 14 with a lift arm 13, a top link 15 and 
a lower link 16. Farm working machinery such as a till- 
age rotary working machine or a plow is provided to the 
links 1 5 and 1 6 in a freely lifted/lowered and detachable 
manner so as to perform a tilling operation in a farm field 
or the like. 

[0023] Further, a driver seat 17 is placed above the 
rear transmission case 12 behind the bonnet 11, and a 
steering wheel column 19 with a circular steering wheel 
18 and a braking pedal 20 are mounted at the front of 
the driver seat 17. 

[0024] As shown in Figs. 8 to 10, axles 3 of the right 
and left traveling crawlers 9 are connected to the output 
shaft of the engine 10 via a forward/rearward switching 
mechanism 21 , a main speed change gear shift mech- 
anism 22, an auxiliary speed change gear shift mecha- 
nism 23, a travel transmission shaft 24 and a forced dif- 
ferential mechanism 25, so as to move the machine 
body. Further, a PTO output shaft 29 protruded rearward 
from the rear transmission case 12 is connected to a 
forward/rearward output shaft 26 of the forward/rear- 
ward switching mechanism 21 via a PTO clutch 27 and 
a PTO speed change gear shift mechanism 28, so as to 
transmit power to a farm working machine provided to 
the rear of the machine body. 

[0025] Further, in a power transmission case 30 be- 
tween the rear transmission case 1 2 and the engine 1 0, 
the forward/rearward switching mechanism 21 and the 
gear shift mechanism 22 for main speed change are ac- 
commodated, and the input shaft 31 of the forward/rear- 
ward switching mechanism 21 is connected to the out- 
put shaft of the engine 10 via a dumper 32, while the 
main speed-change shaft 33 of the main gear shift 
mechanism 22 is connected to the forward/rearward 
output shaft 26 of the forward/rearward switching mech- 
anism 21 . 

[0026] Further, the auxiliary speed change gear shift 
mechanism 23 and the PTO speed change gear shift 
mechanism 28 are provided at front side and rear side 
of the rear transmission case 12, and an auxiliary speed 
change shaft 34 of the auxiliary speed change gear shift 
mechanism 23 is connected to the main speed change 
shaft 33, and a brake shaft 37 of the travel brake 36 is 
connected to the rear end of the auxiliary speed change 
shaft 34 via a pair of bevel gears 35, and the rear end 
of a travel transmission shaft 24 is connected to the front 
end of the auxiliary speed change shaft 34 via an inter- 
mediate shaft 38. 

[0027] As shown in Figs. 9 and 1 3, the front transmis- 
sion case 2 accommodates the forced differential mech- 
anism 25 with right and left planetary gear mechanisms 
39 therein, and the right and left planetary gear mecha- 
nisms 39 are connected to the front end of the travel 
transmission shaft 24 via a differential input shaft 40, a 
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bevel gear41 and a planetary gear input shaft 42. A trav- 
el speed-change output from the travel transmission 
shaft 24 is transmitted to the right and left axles 3 via 
the right and left planetary gear mechanisms 39 and the 
planetary gear output shaft 43, whereby the right and 
left traveling crawlers 9 are driven at a substantially 
same speed and in the same direction so as to travel 
forward or rearward. 

[0028] Further, a hydraulic steering pump 44 and a hy- 
draulic steering motor 45 of the hydrostatic transmission 
(HST) for steering to rotate the machine body are ar- 
ranged separately. The steering pump 44 is placed in 
parallel to the right outer side of the transmission case 
30, and a pump shaft 47 of the steering pump 34 is con- 
nected to the front end of the main speed-change shaft 

33 via a set of three transmission gears 46 so as to input 
power after the main speed-change into the pump shaft 
47. The hydraulic steering motor 45 is fixed to the front 
face of the front transmission case 2, and the motor shaft 
48 of the steering motor 45 is connected to the right and 
left planetary gear mechanisms 39 via the right-and-left- 
reversed bevel gear 49 and the right and left gear shafts 
50 to thereby transmit the steering output, the speed of 
which is non-stepwisely changed by the pump 34 and 
the motor 45, to the wheels 3 via the right and left plan- 
etary gear mechanisms 39. As shown in Figs. 17, 18 
and 1 9, the right and left traveling crawlers 9 are driven 
at a substantially constant speed and a rotational differ- 
ence between the right and left crawlers 9 are made to 
be proportional to the traveling speed of the speed stage 
(first speed to fourth speed) of the main speed change, 
so that even when the speed stage (first speed to fourth 
speed) of the main speed change is switched, the ma- 
chine body is rotated in a right or left direction with the 
same rotating radius. Note that since the steering pump 

34 and the auxiliary speed change gear shift mechanism 
23 are not interlocked with each other, when the speed 
stage (first speed to third speed) of the auxiliary speed 
change is changed, the rotating radius is also changed 
as shown in Figs. 17 to 19. As the speed stage of the 
auxiliary speed change is smaller (third speed > second 
speed > first speed), the rotating radius becomes small- 
er, so that quick operating feeling can be achieved. Fur- 
ther, in the auxiliary speed stage with pivot turn (first 
stage, second stage) as shown in Figs. 17 and 18, pivot 
turn is performed at the same steering wheel angle irre- 
spective of the speed stage of the main speed change. 
[0029] As obvious from the above, in the crawler trac- 
tor having the hydraulic steering pump 44 and the hy- 
draulic steering motor 45 which are of the HST for steer- 
ing to rotate the machine body, the steering pump 44 is 
connected to a driving system at a position located be- 
hind the forward/rearward switching mechanism 21 
which is a reverser mechanism for moving the machine 
body forward and rearward, whereby even when the 
machine body is changed from moving forward to rear- 
ward, the operational direction of the steering wheel 18 
and the rotating direction of the machine body are kept 



the same, so that a reversed steering phenomenon is 
prevented. This enables an appropriate operation in for- 
ward or rearward movement with a simple structure, 
which does not need an additional mechanism such as 

5 a reverse-steering prevention mechanism. 

[0030] Further, the HST for steering is divided into the 
variable displacement pump 44 and the fixed displace- 
ment motor 45, and the fixed displacement motor 45 is 
connected to the gear shaft 50 which is the input shaft 

10 of the planetary gear-type differential mechanism 25 so 
as to enable a simple arrangement in which the motor 
45 is placed close to the differential mechanism 25 not 
relating to the input position of the pump 44, and the 
fixed displacement motor 45 and the differential mech- 

15 anism 25 are made to form one unit, so that they can be 
incorporated into the machine body easily. 
[0031] Further, the variable displacement pump 44 of 
the HST for steering is arranged in parallel with the 
transmission case 30, and the pump 44 is placed in the 

20 vicinity of the engine driving system and the motor 45 is 
placed in the vicinity of the differential mechanism 25 
separately, whereby a suitable arrangement with no lim- 
itation caused by their positions can be achieved. In ad- 
dition, this also enables to make the machine body 

25 smaller by incorporating the pump 44 in a good condition 
in, for example, in a free space between the transmis- 
sion case 30 and the traveling crawler 9. 
[0032] Further, the driving portion of the steering 
pump 44 is connected to the main speed-change shaft 

30 33 of the travel speed-change mechanism 22, whereby 
the steering pump 44 is mounted with fine heat balance 
without adversely affecting accessories of the engine, 
comparing with one in which the speed-change mech- 
anism is directly driven by the engine 10. Further, the 

35 main speed-change shaft 33 is placed behind the 
switching mechanism 21 so as to prevent a reversed 
steering and to enable fine rotating operation with the 
same rotating radius irrespective of changes in speed 
of the main speed change. 

40 [0033] As shown in Figs. 11, 12 and 14, right and left 
brake cases 51, commonly used for the right and left, 
are fixed to both of the right and left sides of the rear 
transmission case 12, and the travel brake 36 is accom- 
modated in the left brake case 51 of either right or left 

45 side. A brake arm 55 of a brake cum 54 for braking a 
brake plate 52 by pressing a brake press plate 53 is con- 
nected to the braking pedal 20 via first and second brake 
rods 55a and 55b, and when the travel brake 36 is 
braked by the braking pedal 20, both operations of 

50 traveling forward and steering to rotate are stopped. 
Further, transmission case and brake case of a conven- 
tional wheel tractor are used as the rear transmission 
case 12 and the brake case 51, and since the brake 
shaft 37 is connected directly to the auxiliary speed 

55 change shaft 34 which is the final shaft via the bevel 
gear 35, free setting of the bevel gear 35 is enabled, and 
the mounting number of brake plates 52 is reduced ef- 
fectively. 
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[0034] Further, right and left crawler supporting 
frames 56 connected to the crawler frames 1 are fixed 
on the outside faces of the right and left brake cases 51 , 
and by replacing the brake cases 51 of different right 
and left lengths, the gap between the right and left 
traveling crawlers 9 can be changed easily, so as to in- 
crease the adaptability to body width types. 
[0035] As obvious from the above, the front transmis- 
sion case 2 which is the travel driving part of the right 
and left crawlers 9 is disposed at the front side of the 
machine body, while the rear transmission cases 1 2 and 
the transmission case 30 with the travel speed-change 
mechanisms 22, 23 are disposed at the rear side of the 
machine body, and the travel brake 36 is placed be- 
tween the transmission case 30 and the tension roller 6 
which is a rotation wheel of one of the right and left crawl- 
ers 9, and the brake 36 is connected to the transmission 
case at a same position as that in a conventional wheel 
tractor so as to enable the transmission case and the 
like to be commonly used. This enables the size of the 
transmission bevel gear 35 connected to the brake shaft 
37 to be set freely, and to reduce the number of compo- 
nents due to the arrangement of one side of the right 
and left crawlers 9 so as to simplify the structure. 
[0036] Further, a side cover of the rear transmission 
case 12 is used as a brake case 51 of the travel brake 
36, and the brake case 51 is used as a supporting mem- 
ber of the crawler frame 1, whereby the vehicle body 
width such as the widths of the right and left crawlers 
are changed easily with an easy means of just changing 
the whole length of the brake case 51 so as to be well 
adaptable to the types of the vehicle body width. 
[0037] As shown in Figs. 1 , 15 and 16, the tractor is 
so configured that portal front and rear safety frames 57, 
58 are respectively placed at a position in front of the 
steering wheel column 19 and at a position behind the 
driver seat 17, and the lower ends of the front safety 
frames 57 are fixed detachably via mounting members 
60 to yoke frames 59 connecting the front transmission 
case 2 and the crawler frames 1 , and the lower ends of 
the rear safety frames 58 are fixed detachably via 
mounting members 61 to the right and left supporting 
frames 56, whereby the front and rear safety frames 57 
and 58 are supported by the crawler frames 1 with a 
simple structure and fine strength. 
[0038] As shown in Fig. 1 6, the tractor is so configured 
that a fuel tank 63 for the engine 1 0 is disposed outside 
the left fender 62, and a battery 65 is disposed within 
the right fender 64, respectively, to thereby obtain a 
good right and left balance of the machine body with the 
fuel tank 63 and the battery 65 placed on the opposite 
side in the right and left direction. Further, covers 66 are 
mounted in a openable/closable manner via fulcrum 
shafts 67 on the outside of the right and left fenders 64 
so as to improve stable holding and maintainability of 
the battery 65. 

[0039] Further, the tractor is so configured that the ve- 
hicle speed is detected from rotation of the travel trans- 



mission shaft 24, and as shown in Figs. 20 and 21, a 
shaft rotation sensor 70 is mounted to a shaft case 68 
of the travel transmission shaft 24 via a sensor case 69, 
and the vehicle speed is computed based on the rotation 

5 of the transmission shaft 24 detected by the rotation 
sensor 70 and is displayed on the drive panel located 
above the steering wheel column 19. 
[0040] As shown in Figs. 22 to 28, an auxiliary speed 
change lever 71 of the auxiliary speed change gear shift 

10 mechanism 23 is connected to a speed-change arm 73 
of the steering pump 44 via a conical link mechanism 
72. A steering input shaft 77 is connected to the steering 
wheel shaft 74 of the steering wheel 1 8 via a small radius 
gear 75 and a sector gear 76, and an input fulcrum shaft 

15 78 is connected to the lower end of the steering input 
shaft 77 via a universal joint, and a steering input mem- 
ber 79 is fixed to the input fulcrum shaft 78, and the 
steering input member 79 is mounted rotatably to a sec- 
ond end of a horizontal speed change input shaft 81 , a 

20 first end of which is supported rotatably by a bearing 
member 80 in a cantilever manner, and the steering in- 
put member 79 is supported so as to freely rotate about 
the steering input shaft 77. With a normal or reverse ro- 
tation of the steering input shaft 77, the steering input 

25 member 79 is rotated in a normal or reverse direction 
about the axis line of the substantially vertical input shaft 
77, and with a normal or reverse rotation of the speed 
change input shaft 81 , the input fulcrum shaft 78 and the 
steering input member 79 are rotated in a slanting state 

30 jn one direction about the axis line of the input shaft 81 
which is substantially horizontal in the right and left di- 
rection. To an intersection point where the axis line of 
the steering input shaft 77 in the vertical direction and 
the axis line of the speed change input shaft 81 in the 

35 right and left horizontal direction cross at a right angle, 
the connecting portion of the universal joint for the re- 
spective shafts 77 and 78 are mounted. With an opera- 
tion of the steering wheel 18 to rotate the steering input 
shaft 77 in the normal or reverse direction, the steering 

40 input member 79 is rotated in the normal or reverse di- 
rection about the axis line of the steering input shaft 77. 
[0041] Further, an auxiliary speed-change operation- 
al shaft 82 is pivoted rotatably on the lower rear side of 
the steering wheel column 19, and the left side end of 

45 the auxiliary speed-change operational shaft 82 which 
is laterally mounted in substantially horizontal in the right 
and left direction is connected to the auxiliary speed- 
change lever 71 via a speed-change link 83 and a rod 
84. With the speed change operation of the auxiliary 

50 speed-change lever 71 in the back and forth direction, 
the auxiliary speed-change operation shaft 82 is rotated 
in the normal or reverse direction. The auxiliary speed- 
change operation shaft 82 is connected to the speed- 
change input shaft 81 via a rod-shaped auxiliary speed- 

55 change member 85 and a lower link 86. With an opera- 
tion of the auxiliary speed-change operation shaft 82 in 
the normal or reverse direction by the auxiliary speed- 
change lever 71 , the input fulcrum shaft 78 is rotated in 
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a slanting state in one direction about the axis line of the 
speed-change input shaft 81 . 

[0042] Further, a steering output shaft 87 of cylinder 
shaft shape is mounted rotatably to a steering operation 
shaft 88, and a steering output member 89 of link type 
is fixed to the steering output shaft 87, and the upper 
end of a rod-shaped steering connecting member 90 is 
connected to the steering input member 79 via a steer- 
ing input connecting part 91 of universal joint type, and 
the lower end of the steering connecting member 90 is 
connected to the steering output member 89 via a steer- 
ing output connecting part 92 of ball joint type, whereby 
the conical link mechanism 72 for changing the travel 
route is configured. 

[0043] Further, the speed-change arm 73 of the steer- 
ing pump 44 is connected to the steering output shaft 
87 via a steering link 93 and via a steering output rod 
94. By operating the speed-change arm 73 in the normal 
or reverse direction, the swash plate angle of the steer- 
ing pump 44 is adjusted so as to perform of controlling 
a rotational number and switching between normal ro- 
tation and reverse rotation of the steering motor 45 to 
thereby perform non-stepwise change of the steering 
angle (rotational radius) and switching of a right and left 
steering direction. 

[0044] Then, as shown in Figs. 29 and 30, the tractor 
is so configured that the input fulcrum shaft 78 (bottom 
face angle a of the bottom face 72a of the conical link 
mechanism 72) is so set as to be tilted to the largest (a 
is nearly equal 26°) when the auxiliary speed-change 
lever 71 is at the highest speed (third speed), and tilted 
to the smallest (a is nearly equal 10°) at the lowest 
speed (first speed). With this configuration, at the same 
steering wheel angle of the steering wheel 18, the rota- 
tional difference between the right and left traveling 
crawlers 9 becomes larger than the standard when the 
auxiliary speed change is at the highest speed, and it 
becomes smaller than the standard at the lowest speed 
so as to cause changing-direction of the vehicle (or turn- 
ing of the vehicle) at the low speed to be gentle in the 
state while the rotational radius at the highest speed is 
maintained (small), to thereby provide good operational 
feeling both at the highest speed or the lowest speed of 
the auxiliary speed change. Note that the reference nu- 
meral 95 in Fig. 22 is a main speed-change lever for 
performing speed-change operation of the main speed 
change gear shift mechanism 22 in a range from the first 
speed to the fourth speed. 

[0045] As obvious from the above, the steering pump 
44 is connected to the steering wheel 1 8 via the conical 
link mechanism 72 and the auxiliary speed-change lever 
71 of the travel speed-change mechanism 23 is con- 
nected to the conical link mechanism 72, whereby the 
operating amount of the steering pump 44 is adjusted 
when the auxiliary speed-change lever 71 is operated, 
so that when the traveling speed is high or low, the ro- 
tational difference between the right and left traveling 
crawlers 9 is made to be large or small by the conical 



link mechanism 72, respectively, so as to enable chang- 
ing-direction of the vehicle with a good feeling in which 
the rotational radius is appropriate. With respect to a 
certain steering amount of the steering wheel 18, the 

5 rotational difference between the right and left traveling 
crawlers 9 is set to be large when the auxiliary speed 
change is at a high speed, and the rotational difference 
between the right and left traveling crawlers 9 is set to 
be small when the auxiliary speed change is at a low 

10 speed, and the right and left traveling crawlers 9 are driv- 
en with an appropriate rotational difference correspond- 
ing to the traveling speed of the auxiliary speed-change 
operation so as to provide good feeling in changing-di- 
rection (or turning). 

15 [0046] Further, a reverser lever 96 is mounted on the 
left side of the steering wheel 1 8, so that a reverser valve 
99 for switching on/off hydraulic multiple-disc forward/ 
rearward clutches 97 and 98 of the forward/rearward 
switching mechanism 21 is switch-operated by the lever 

20 96, and an acceleration lever 100 is protrudingly formed 
on the right side of the steering column 19. 
[0047] As shown in Figs. 25 to 28, a steering reduction 
gear mechanism 101, formed of the small diameter gear 
75, the sector gear 76 and the like, and the conical link 

25 mechanism 72 are mounted to a single stay 102 of the 
steering column 19. The upper part of the stay 102 is 
formed to be a box-shaped case 103, and a steeling 
wheel shaft cylinder 106 is fixed to the upper side plate 
103a of the case 103 with bolts 105, and the reduction 

30 gear mechanism 1 01 is accommodated inside the case 
103. The lower side of the stay 102 is formed to be an 
L-shaped stay 1 04 with the front face part 1 04a and the 
right face part 104b, and the conical link mechanism 72 
such as the operation shaft 82, the output shaft 87 and 

35 the bearing member 80 are supported on the right face 
part 104b in a cantilever manner. 
[0048] Further, the tractor is so configured that a 
steering mounting plate 106, which is fixed detachably 
to the stay 102 with the bolts 105, and the stay 102 are 

40 integrally supported in a vibration-absorbing manner by 
the engine 1 0 and the transmission case 30. On the rear 
face of the engine 1 0, the front face of the mounting plate 
106 is mounted via a vibration-absorbing member 107 
such as a vibration- absorbing rubber, and on the front 

45 upper face of the transmission case 30, the mounting 
plate 1 06 and the mounting plate 1 02a for the operation 
shaft 82 of the stay 1 02 are supported via vibration- ab- 
sorbing members 1 08, 1 09 such as vibration- absorbing 
rubbers, so that the stay 102, the mounting plate 106 

so and the like are supported integrally with the steering 
wheel 18 in a vibration-proof manner by the machine 
body to thereby prevent vibration from being transmitted 
to the steering wheel 18 and the like. Further, the re- 
spective parts of the steering wheel column 19 such as 

55 the stay 102 and the mounting plate 106 are made to 
be able to be discomposed easily so as to improve main- 
tainability. 

[0049] As obvious from the above, a non-stepwise 
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speed-change mechanism 170 for steering is connect- 
ed to the steering wheel 18 via the reduction gear 101 
and the conical link mechanism 72, and the reduction 
gear 101 and the conical link mechanlsm72 are mount- 
ed to the signal stay 102 of the steering wheel column 
19 in a cantilever manner, whereby the reduction gear 
101 and the conical link mechanism 72 are mounted to 
the signal stay 1 02 in a compact and light weighted man- 
ner so as to improve the assembling operation and to 
miniaturize the steering wheel column 19. 
[0050] Further, since the steering wheel column 19 to 
which the steering wheel 18 and the conical link mech- 
anism 72 are mounted integrally is supported by the ma- 
chine body in a vibration- absorbing manner via the vi- 
bration- absorbing members 1 07, 1 08, 1 09, it is possible 
to prevent the machine body vibration from being trans- 
mitted to the steering wheel 18 so as to enable stable 
and good steering wheel operation. 
[0051] As shown in Figs. 31 to 35, the tractor is so 
configured that the right and left driving steps 110, 111 
where a driving operator gets on at the front side of the 
driver seat 17, and the right and left fenders 62, 64 on 
the right and left sides of the driver seat 1 7 are integrated 
respectively. And the integrated units are disposed at 
right and left separately. A central floor 112 is placed at 
the front side of the driver seat 1 7, and the right and left 
steps 110, 111 are located respectively on the right and 
left sides of the central floor 112. The mounting mem- 
bers 60 are fixed to the front ends of the right and left 
steps 110, 111, and the rear ends of the right and left 
steps 1 1 0, 1 1 1 are fixed to the right and left vehicle body 
frames 113a, 113b in the back and forth direction, and 
the right and left fenders 62 and 64 are connected to the 
rear upper faces of the right and left vehicle body frames 
113a, 113b, and the mounting members 61 are connect- 
ed to the rear lower faces of the right and left vehicle 
body frames 1 1 3a, 1 1 3b. And the integrated units, which 
are formed the right and left driving steps 110, 111 and 
the right and left fenders 62, 64, respectively, are con- 
nected to and supported by the crawler frames 1 via the 
respective frames 59, 56 at a front side and a rear side 
of the integrated units. 

[0052] Further, concaved portions 1 1 4 recessed 
downward by a certain length are formed in the inner 
step parts 110a, 111a of the steps 110, 111, and inspec- 
tion openings 115 are formed in the concaved portions 
114. On the upper faces of the concaved portions 114, 
foot steps 118 are elastically supported via a number of 
vibration-absorbing members 116 such as vibration- ab- 
sorbing rubbers and flat head pins 117. The foot steps 
118 are removed by detaching stopping pins 119 en- 
gaged with the lower ends of the flat head pins 117 so 
as to enable respective parts such as rods 84 disposed 
below the steps 110a and 111a to be inspected easily. 
Note that the reference numeral 120 is a mat provided 
on the upper face of each of the steps 110 and 111, the 
floor 112 and the foot steps 118. 
[0053] As shown in Figs. 36 to 38, the foot steps 118 



may be so configured as to be openable in a state where 
they are not removed from the right and left step parts 
110a, 111a. The tractor shown in Figs. 36 and 37 is so 
configured that the right and left foot steps 1 1 8 are con- 

5 nected such that the inner sides thereof are openable/ 
closable via hinges 121 on the right and left sides of the 
central floor 112, and the outer sides thereof are locked 
to closing plates 123 provided in a horizontally rotatable 
manner to the right and left steps 110, 111 via locking 

10 pins 122 so as to always keep the foot steps 118 in the 
closed state, and when the closing plates 123 are un- 
locked, the foot steps 118 can be opened easily. 
[0054] Further, the tractor shown in Fig. 38 is so con- 
figured that the right and left foot steps 118 are connect- 

15 ed to each other so as to form an integrated foot step 
124. The rear side of the foot step 124 is connected in 
an openable/closable manner to the inner step parts 
110a and 111a via the hinges 121, and locking members 
125 fixed to the front side of the foot step 124 are con- 

20 nected detachably to locking plates 1 26 of the inner step 
parts 110a and 111a with locking pins 127 so as to en- 
able the foot step 124 in which the right and left steps 
and the central floor are integrated to be opened easily. 
This makes maintenance and inspection of the front low- 

25 er side of the driver seat 1 7 easy. 

[0055] As obvious from the above, the steps 110,111 
which are the step parts where the driving operator gets 
on and the fenders 62, 64 which are fender parts are 
integrally formed on the right and left sides separately. 

30 This enables cover bodies of the steps 110,111 and the 
fenders 62, 64, largely covering the right and left sides 
of the machine body, to be attached and disassembled 
easily, and also enables to remove only the floor 112 
which is the central floor part so as to improve maintain- 

35 ability and obtain a good maintenance. 

[0056] Further, since the right and left steps 110 and 
111 are connected to the central floor 112 in an opena- 
ble/closable manner, it is possible to prevent inconven- 
ience such as falling off of the right and left steps 110 

40 and 111, and to surely keep the positions of the steps 
110 and 111 and make open/close easily. 
[0057] Further, since the foot steps 1 1 8 which are the 
foot step parts of the right and left steps 110 and 111 
have a vibration-absorbing structure, it is possible to 

45 prevent vibration from being transmitted to the driving 
operator through the feet to thereby obtain good driving 
operability, and to improve maintainability by enabling 
the foot steps 118 to be removed solely. 
[0058] As shown in Figs. 32 and 39, tank supporting 

50 members 128, 129 are fixed by welding to the front and 
rear lower sides of the fuel tank 63, and the tank sup- 
porting members 128, 129 are fixed with bolts 132 to a 
front connecting frame 130 between the step 110 and 
the vehicle body frame 1 1 3a and to the rear connecting 

55 frame 131 at the rear end of the vehicle body frame 
113a. The left fender 62 is fixed to the rear upper face 
of the vehicle body frame 113a via a mount 133, and a 
handle 134 placed on the left fender 62 and a mount 
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1 35 fixed to the upper part of the fuel tank 63 are fixed 
by being clamped together to the left fender 62 with a 
bolt 1 36, whereby the fuel tank 63 is mounted safely and 
securely at a position outside the left fender 62. 
[0059] As obvious from the above, since the fuel tank 
63 of the engine 10 is mounted to one of the right and 
left vehicle body frames 1 1 3a and 1 1 3b which integrally 
connect the steps 110 and 111 where the driving oper- 
ator gets on and the fenders 62 and 64, it is possible to 
easily remove or mount the fuel tank 63 positioned from 
the outside of the machine body, and to secure the driv- 
ing space in a good condition by concealing the inner 
side of the tank 63 with the fender 62 placed between 
the driver seat 17 and the fuel tank 63. 
[0060] Further, since the upper part of the fuel tank 63 
is fixed with the bolt 1 36, which is a member for clamping 
together, to the handle 134 placed on the upper part of 
the fender 62 and to the fender 62, it is possible to fix 
the upper part of the fuel tank 63 to the fender 62 and 
the handle 134 easily so as to fix the position of the fuel 
tank securely while reducing vibration. 
[0061] Further, since the lower part of the fuel tank 63 
is removably fixed to the tank supporting member 129 
fixedly mounted to the vehicle body frame 1 1 3a, the low- 
er part of the fuel tank 63 can be supported securely by 
the vehicle body frame 113a so as to improve the sta- 
bility in mounting the fuel tank. 
[0062] As shown in Figs. 9, 40 and 41, the tractor is 
so configured that mounting parts of the crawler frame 
1 to the main body is divided into the front part and the 
rear part so as to have a front frame 1 37 of the crawler 
frame 1 connected to the front yoke frame 59 and a rear 
frame 138 of the crawler frame 1 connected to the rear 
yoke frame 56. The rear frame 138 is connected to the 
front frame 137 such that the front and rear connecting 
positions are adjustable via bolt long holes 140 formed 
in the connecting board 139 at the rear end of the front 
frame 137 and with bolts 141 so as to compensate weld- 
ing distortion of the crawler frame 1 to thereby enable 
the crawler frame 1 to be connected to the main machine 
body with fine accuracy. 

[0063] As shown in Fig. 14, the tractor is so configured 
that the brake shaft 37 of the travel brake 36 is supported 
in a both sides supported manner by the rear transmis- 
sion case 12 and the brake case 51 fixedly mounted to 
the rear transmission case 12. And the brake shaft 37 
is so configured to be supported between a partition wall 
142 formed on the intermediate inner side of the brake 
case 51 and a left outside wall 43 of the rear transmis- 
sion case 1 2. This configuration enables the brake shaft 
37 to be shortened, and thereby decreased the weight. 
[0064] Further, the tractor is so configured that by ad- 
justing the gear ratio of the bevel gear 35 of the auxiliary 
speed-change shaft 34, the transmission torque is re- 
duced so as to make the number of the brake plates 52 
minimum (one). 

[0065] Further, the tractor shown in Fig. 42 is so con- 
figured that a sidewall 144 is formed at the outside end 



of the brake case 51 , and the brake shaft 37 with a long 
shaft length is supported in a both sides supported man- 
ner between the left outside wall 143 of the rear trans- 
mission case 1 2 and the sidewall 1 44 so as to stable the 

5 support of the brake shaft 37. 

[0066] Further, the tractor shown in Fig. 43 is so con- 
figured that the right and left sidewalls 143 and 146 are 
formed in a bevel gear room 1 45 of the rear transmission 
case 12 and the brake shaft 37 is supported in a both 

10 sides supported manner between the right and left side- 
walls 143 and 146 so as to perform highly accurate 
mounting of the brake shaft 37 only to the rear transmis- 
sion case 12 not relating to the brake case 51 to thereby 
improve reliability. 

15 [0067] As obvious from the above, the gear type 
speed-change mechanism 23 for changing travel speed 
is provided in the rear transmission case 12 that is the 
rear speed-change case, and the brake case 51 that is 
the rear acceleration part of the rear transmission case 

20 12 accommodates only the travel brake 36 which is a 
braking mechanism. And the brake shaft 37 of the brake 
36 is supported by the rear transmission case 12 and 
the brake case 51 . Thereby, the differential mechanism 
25 is disposed at the front axle part and only the brake 

25 36 is disposed at the rear axle part 51 so as to enable 
the conventional rear axle part to be used effectively. 
Moreover, it is possible to reduce the number of compo- 
nents of the brake 36 and to shorten the length of the 
brake shaft 37 so as to reduce the weight. 

30 [0068] Further, since the brake shaft 37 of the brake 
36 is supported within the rear transmission case 12 in 
a both sides supported manner, it is possible to assem- 
ble the brake shaft 37 and the gear 35 in the rear trans- 
mission case 12 in accurate assembling so as to stably 

35 keep the assembling accuracy of the brake shaft 37 and 
the gear 35 and to improve the reliability, irrespective of 
the mounting of the rear axle part 51 such as the brake 
case 51. 

[0069] As shown in Figs. 20, 44 and 45, output of the 

40 auxiliary speed change gear shift mechanism 23 is 
transmitted to the travel transmission shaft 24 via a gear 
147 of an intermediate shaft 38, a gear 149 of a first 
transmission shaft 148 and a gear 151 of a second 
transmission shaft 150. The first and second transmis- 

45 sion shafts 148 and 150 are supported by a gear case 
152 within which the gears 149 and 151 are accommo- 
dated, and the gear case 1 52 is fixed to the transmission 
case 30 removably with bolts 1 53. The first transmission 
shaft 148 is so configured that a large diameter part 

50 148a at a first end passes through one sidewall of the 
gear case 152 and is fixed to the speed-change case 
152 by a pin 154 with an O-ring 155 being interposed 
between the speed-change case 152 and the large di- 
ameter part 148a, and a small diameter part 148b at a 

55 second end is fitted to a cover body 156 which inserts 
into a sidewall of the second side of the gear case 1 52 
with an O-ring 155 being interposed between the cover 
body 1 56 and the gear case 1 52. A ring-shaped engage- 
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ment groove 157 is formed in the outside of the cover 
body 156. A keep plate 158 engaging with the engage- 
ment groove 1 57 is fixed to the gear case 1 52 with a bolt 
1 59, and the transmission shaft 148 and the cover body 
1 56 are positioned and held coaxially by the pin 1 54 and 
the keep plate 158 while the gear 149 is supported ro- 
tatably at almost center of the transmission shaft 148 
via bearings 160. 

[0070] Note that fitting holes 161 and 162 for the 
transmission shaft 148 and the cover body 156 formed 
in the gear case 152 are formed to have the same di- 
ameter so as to achieve fine processability of the gear 
case 152. 

[0071] Further, a closing cover 165 is fitted to a fitting 
hole 164 of a shaft bearing 163 in the opposite side of 
the gear case 152 through which the tip end of the sec- 
ond transmission shaft 150 protrudes, and a ring- 
shaped engagement groove 1 66 is formed in the outside 
the closing cover 165. A keep plate 167 for engaging 
with the engagement groove 166 is fixed to the gear 
case 152 with a bolt 168 so as to securely close the 
opening in the gear case 1 52 on the opposite side of the 
tip end of the second transmission shaft 150. 
[0072] Further, as shown in Fig. 46, the keep plates 
1 58 and 1 67 for the cover body 1 56 and the cover 1 65 
may be formed integrally so as to be a single keep plate 
169. 

[0073] As obvious from the above, there is provided 
the gear case 1 52 which is a transmission case for trans- 
mitting power from the intermediate shaft 38, which is 
an output shaft of the transmission case 30 which is a 
driving case, to the transmission shaft 24 which is a pow- 
er transmission shaft via the transmission shaft 148 
which is an intermediate shaft, and the transmission 
shaft 1 48 is mounted to the gear case 1 52 removably in 
its axial direction with the O-ring 155 being interposed 
therebetween. 

Thereby, it is possible to improve workability by assem- 
bling the transmission shaft 148 easily with fine accura- 
cy through a simple operation of just inserting the trans- 
mission shaft 148 into the gear case 152, and to make 
the assembly easier by eliminating the use of an oil seal. 
[0074] Further, a first end of the transmission shaft 
1 48 is fitted into the gear case 1 52 and a second end of 
the transmission shaft 148 is fitted into the cover body 
156 which is a shaft cover inserted into the gear case. 
Therefore, the fitting holes 161, 162 of the gear case 
152 into which the transmission shaft 148 and the cover 
body 156 are fitted have the same diameter, whereby it 
is possible to have the gear case 1 52 of a simple shape 
and to improve the processability of the case 152. 
[0075] Further, the transmission shaft 148 is posi- 
tioned and fixed to the gear case 152 with the insertion 
pin 1 54, and the cover body 1 56 is positioned and fixed 
to the gear case 152 via the keep plate 158 which is a 
regulating plate. This enables an easy attachment/de- 
tachment of the transmission shaft 148 by an easy at- 
tachment/detachment of the plate 1 58 without a burden 



of positioning and fixing the transmission shaft 148 by 
using a C-shaped retaining ring or the like so as to im- 
prove maintainability. 

[0076] As shown in Figs. 47 to 49, the tractor is so 

5 configured that a hydrostatic transmission 1 70 (HST) for 
steering, formed of the hydraulic pump 44 and the hy- 
draulic motor 45 for steering the machine body, and a 
charge pump 1 71 for supplying hydraulic pressure to the 
forward and rearward clutches 97, 98 are operatively 

10 connected to the engine 1 0, and oil in the rear transmis- 
sion case 1 2 is supplied to the charge pump 1 71 through 
two, right and left filters 172 placed below the right and 
left sides of the rear transmission case 12, and the 
charge pump 171 is connected to a steering valve 173 

15 switched by manual operation of the steering handle 18 
and a relief valve 174 for charging the hydraulic pump 
and a switching valve 1 75 for main clutch of straight in- 
put system via the filter 1 72a and a hydraulic high pres- 
sure circuit 176 so as to utilize the relief pressure of 

20 charging (17 to 23 kg/cm 2 ) of the HST 170 for steering 
as an operating pressure of the forward/rearward 
switching mechanism 21 (forward/rearward power 
shift). Further, a servo operating pressure (17 to 23 kg/ 
cm 2 ) of the controlling oil of the HST 1 70 is also stably 

25 kept by using the relief valve 1 74 of the HST 1 70. 
[0077] Further, the tractor is so configured that the 
high-pressure circuit 176 is fluidly connected with the 
forward and rearward clutches 97, 98 via the switching 
valve 175, an electromagnetic proportional valve 177 

30 and the reverser valve 99, and a drain circuit 1 78 of the 
steering pump 44 and the steering motor 45 is fluidly 
connected with the hydraulic lubricating parts of the for- 
ward and rearward clutches 97 and 98 via an oil cooler 
179 and a cooling circuit 180, so as to secure enough 

35 amount of oil required for lubricating and cooling the hy- 
draulic multi-disc forward/rearward clutches 97 and 98 
from the oil leaked from the relief valve 174 and the mo- 
tor 45. The oil leaked from the relief valve 184 and the 
motor45 is flown within a pump housing 181 and a motor 

40 housing 1 82 so as to be used for cooling them while the 
oil leaked from the relief valve 174 and the motor 45 
combined, and then cooled by the oil cooler 179 is sup- 
plied to the forward/rearward clutches 97 and 98 so as 
to be used for lubricating and cooling. 

45 [0078] Further, there is provided a relief valve 183 (2 
to 3 kg/cm 2 ) for bypassing the oil cooler 179 when the 
back pressure side of the oil cooler 179 becomes high 
such as at the time of low temperature, so as to prevent 
pressure within respective housings 181, 182 from be- 

50 ing risen and to prevent oil leakage from the seals and 
inefficiency. Note that the relief valve 183 is placed on 
the side face of the rear transmission case 12 so as to 
simplify the piping structure by returning the returned oil 
from the relief valve 183 into the case 12. 

55 [0079] As shown in Figs. 48 and 49, the tractor is so 
configured that the right and left filters 172 are placed 
below the right and left brake cases 51, and the filter 
172a is disposed below the right side of the bonnet 11 
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so as to enable replacement operation of the filters 1 72, 
1 72a easy. Further, the filter 1 72 is connected to the rear 
transmission case 1 2 and the filter 1 72a is connected to 
the steering pump 44 in a follow-up manner so as to ob- 
tain an easy conduit arrangement. 5 
[0080] As obvious from the above, there are provided 
the hydraulic forward/rearward switching mechanism 21 
for switching forward/rearward travel direction of the 
machine body and the HST 1 70 for steering to rotate of 
turn the machine body, and a relief oil pressure of the 10 
charging relief valve 174 for the HST 170 for steering is 
used as an operational pressure of the hydraulic for- 
ward/rearward switching mechanism 21 , whereby oper- 
ation of the forward/rearward switching mechanism 21 
is performed by using the charge pump 171 for the HST 15 
170 for steering so that the hydraulic conduit arrange- 
ment system is simplified. 

[0081] Further, there is provided the cooling circuit 
180 for switching mechanism in which the leaked oil 
from the charging relief valve 1 74 and the leaked oil from 20 
the HST 170 for steering are combined to be supplied 
to the forward/rearward switching mechanism 21 and 
cool it, whereby it is possible to secure enough amount 
of oil required for cooling the forward/rearward switching 
mechanism 21 by using leaked oil from the drain circuit 25 
1 78 of the HST 1 70 for steering, so that the performance 
can be stably kept and the conduit arrangement can be 
simplified. 

[0082] Further, the oil cooler 179 for cooling oil sup- 
plied to the forward/rearward switching mechanism 21 30 
is interposed in the cooling circuit 180, and the relief 
valve 183 which is an oil-pressure rise prevention valve 
for bypassing the oil cooler 179. Thereby, it is possible 
to cool the forward/rearward switching mechanism effi- 
ciently with cooled oil flown through the oil cooler 179 35 
and to keep the performance stably. 
[0083] Further, the HST 1 70 for steering is operatively 
connected with the driving system at a position located 
behind the forward/rearward switching mechanism 21 
and the main speed-change mechanism 22, and the 40 
charge pump 1 7 which is a hydraulic pump for supplying 
servo operating oil and charging oil to the HST 170 is 
operatively connected with the engine 10, whereby it is 
possible to stably supply the servo operating oil and the 
charging oil required for the HST 170 for steering, and 45 
to keep the performance stably. 
[0084] The tractor shown in Fig. 50 has a structure in 
that the forward/rearward switching mechanism 21 and 
the gear shift mechanisms 22, 23 for main and auxiliary 
speed change are included, and has a conventional 50 
structure in that the hydraulic steering pump 44 is driven 
by the direct output from the engine 10 so as to rotate 
the machine body in a non-stepwise manner via the 
steering motor 45 and the forced differential mechanism 
25, in which the conical link mechanism 72 is connected 55 
to the reverser lever 96 for the reverser valve 99 for 
switching on and off the hydraulic multiple-disc forward/ 
rearward clutches 97, 98 of the forward/rearward 



switching mechanism 21. An auxiliary speed-change 
member 85 for reverser is provided on the auxiliary 
speed-change operating shaft 82, the operating shaft 82 
is connected to a reverser arm 1 84 of the reverser valve 
99 via a reverser link 185, and the reverser lever 96 is 
connected to an operating arm 186 provided on the op- 
erating shaft 82 via a reverser shaft 187. When the re- 
verser lever 96 is operated for forward or rearward 
movement, the input fulcrum shaft 78 (bottom face angle 
of the bottom face 72a of the conical link mechanism 
72) is tilted at maximum (26°). In such a structure, the 
ratio between the steering angle of the steering wheel 
18 in traveling forward or rearward and the rotational 
speed at changing direction or turning the vehicle is 
changed via the conical link mechanism 72. 
[0085] As obvious from the above, the steering pump 
44 is connected to the steering wheel 18 via the conical 
link mechanism 81 and the reverser levers 96 for the 
travel speed-change mechanisms 22, 23 are connected 
to the conical link mechanism 72, and the steering pump 

44 is operated in association with the operation of the 
reverser lever 96, whereby the tractor is so set that when 
the machine body moves forward by the operation of the 
reverser lever 96, the rotational difference between the 
right and left crawlers 9 becomes large relative to a cer- 
tain steering amount of the steering wheel 18, and when 
the machine body moves rearward, the rotational differ- 
ence between the right and left crawlers 9 becomes 
small. Thereby, the right and left traveling crawlers 9 are 
driven with an appropriate rotational difference corre- 
sponding to the forward/rearward operation so as to 
achieve good feeling in traveling forward/rearward. 
[0086] Fig. 51 and 52 show a configuration that the 
machine body is rotated or steered by the hydraulic 
steering pump 44 and the hydraulic steering motor 45 
of the hydrostatic transmission (HST) and the machine 
body is made to travel straight by the hydraulic travel 
pump 188 and the hydraulic travel motor 189 of the hy- 
drostatic transmission (HST). Both of the steering and 
travel pumps 44 and 1 88 are driven by the output of the 
engine 10 located behind the forward/rearward switch- 
ing mechanism 21 , while the steering and travel motors 

45 and 1 89 are connected to the bevel gears 49 and 41 . 
Each pump 44 or 1 88 and motor 45 or 1 89 are disposed 
separately. Specifically, the steering pump 44 and the 
travel pump 188 are disposed in serial at a position of 
outside surface of the transmission case 30, which po- 
sition is behind the forward/rearward switching mecha- 
nism 21 . The steering motor 45 and the travel motor 1 89 
are disposed opposite each other at the front and rear 
sides of the front transmission case 2, and respective 
motors 45 and 1 89 are disposed opposite each other at 
the front and rear of the transmission case 2 having the 
forced differential mechanism 25, and thereby the steer- 
ing motor 45 and the travel motor 189 are mounted to 
the transmission case 2 with the compact integrated 
structure so as to enable the machine body configura- 
tion to be simplified. 
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[0087] As obvious from the above, the hydraulic travel 
pump 1 88 and the motor 1 89 which are the HST for trav- 
el to change the travel speed, and the steering pump 44 
and the steering motor 45 are connected to the driving 
system at a position located behind the switching mech- 
anism 21 , and the pump 44 for travel and the pump 1 88 
for steering are connected at a position behind the 
switching mechanism 21 in a compact manner without 
limitation so as to simplify the driving system. 
[0088] Further, the travel pump 188 for hydraulically 
changing the travel speed and the steering pump 44 are 
arranged in serial so as to be formed as a compact in- 
tegrated shape, which enables simple assembly into the 
machine body easily. In addition, the travel pump 188 
and the steering pump 44 are positioned in parallel to 
the transmission case 30 which is a driving case, which 
easily enables an arrangement integrated with the 
transmission case 30 such as a transmission case for 
transmitting engine driving force, whereby it is possible 
to improve freedom in the layout and simplification of 
the driving system. 

[0089] As shown in Fig. 53, the tractor is so configured 
that a first fuel tank 190 for the engine 10 is disposed 
between the right and left fenders 64 behind the driver 
seat 1 7, and a second fuel tank 1 91 for the engine 1 0 is 
disposed within the right fender 64 and a battery 65 is 
disposed within the left fender 64, respectively. With the 
first and second fuel tanks 190, 191, the reserved 
amount of the fuel increases, and the right and left bal- 
ance of the machine body is kept in a good condition 
with the second fuel tank 191 and the battery 65 placed 
on the opposite side. Further, the covers 1 92 are mount- 
ed openably/closably outside the right and left fenders 
64 so as to improve the maintainability of the second 
fuel tank 191 and the battery 65. The first and second 
fuel tanks 190 and 191 may have a configuration that 
fuel supply is performed through a single oil supply port 
1 93 formed in the first fuel tank 1 90 by fluidly connecting 
them at lower parts thereof, or that fuel supply is per- 
formed through an oil supply port 67 formed in each fuel 
tank 63 or 64. Note that the tractor may have such a 
configuration that a third fuel tank for the engine 10 is 
disposed within the left fender 64 so that the second and 
third fuel tanks 1 91 are disposed in right and left fenders 
64 with the first fuel tank 190 disposed behind the driver 
seat 1 7, whereby the driver seat 1 7 is surrounded by the 
three tanks 190, 191 so as to increase the reserved 
amount of the fuel. 



Claims 

1. A crawler tractor comprising a hydrostatic transmis- 
sion for steering to rotate a machine body, wherein 
the hydrostatic transmission for steering is connect- 
ed to a driving system at a position located behind 
a reverser mechanism for switching a forward 
movement or a rearward movement of the machine 



body. 

2. The crawler tractor according to claim 1 , comprising 
a travel speed-change mechanism of gear-switch- 

5 ing type for changing travel speed by changing a 
gear train, wherein an input side of the hydrostatic 
transmission for steering is operatively connected 
to a speed-change shaft of the travel speed-change 
mechanism. 

10 

3. The crawler tractor according to claim 1, wherein 
the hydrostatic transmission for steering is connect- 
ed to a steering wheel via a reduction gear and a 
link mechanism which are mounted to a single stay 

15 of a steering wheel column in a cantilever manner. 

4. The crawler tractor according to claim 3, wherein 
the steering wheel column that is integrally 
equipped with the steering wheel and the link mech- 

20 anism is supported by the machine body in a vibra- 
tion-absorbing manner via a vibration-absorbing 
member. 

5. The crawler tractor according to claim 1 , wherein 
25 the hydrostatic transmission for steering comprises 

a steering pump and a steering motor, and the 
steering motor is connected to an input shaft of a 
differential mechanism of planetary gear type. 

30 6. The crawler tractor according to claim 1 , wherein a 
control member of the hydrostatic transmission for 
steering is connected to a steering wheel via a link 
mechanism, and an auxiliary speed-change lever 
of a travel speed-change mechanism is connected 

35 to the link mechanism so as to adjust operating 
amount of the hydrostatic transmission for steering 
when the auxiliary speed-change lever is operated 
for auxiliary speed change. 

40 7. The crawler tractor according to claim 6, wherein 
relative to a certain steering amount of the steering 
wheel, a rotational difference between right and left 
traveling crawlers becomes large when the auxiliary 
speed change is at a high speed, and a rotational 

45 difference between the right and left traveling crawl- 
ers becomes small when the auxiliary speed 
change is at a low speed. 

8. The crawler tractor according to claim 1 , wherein a 
50 driving part of a traveling crawler belt is disposed at 

a front side of the machine body and a transmission 
case having a travel speed-change mechanism is 
disposed at a rear side of the machine body, and 
the transmission case is provided with a travel 
55 brake. 

9. The crawler tractor according to claim 8, wherein a 
brake shaft of the travel brake is supported by the 
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transmission case and a brake case. 

1 0. The crawler tractor according to claim 8, wherein a 
brake shaft of the travel brake is supported by the 
transmission case in a both ends supported man- 5 
ner. 

11. The crawler tractor according to claim 8, wherein a 
brake case of the travel brake is used as a side cov- 
er of the transmission case, and the brake case is 10 
used as a support member for supporting a crawler 
frame on which a crawler belt is mounted. 

12. The crawler tractor according to claim 1, wherein 
step parts where a driving operator gets on and is 
fender parts are integrated, and provided on right 
and left sides separately. 

13. The crawler tractor according to claim 12, wherein 

a fuel tank for an engine is mounted to one of right 20 
and left vehicle body frames that integrally connect- 
ing the steps where the driving operator gets on and 
the fenders. 

14. The crawler tractor according to claim 1 , wherein a 25 
travel speed-change mechanism for changing trav- 
el speed is operatively connected to the driving sys- 
tem at a position located behind the reverser mech- 
anism. 

30 

15. The crawler tractor according to claim 14, wherein 
the travel speed-change mechanism and the hydro- 
static transmission for steering are arranged in se- 
rial. 

35 

16. The crawler tractor according to claim 14, wherein 
the travel speed-change mechanism and the hydro- 
static transmission for steering are connected to a 
transmission case having a differential mechanism 

of planetary gear type, so as to be arranged oppo- 40 
site each other with the transmission case being in- 
terposed between the travel speed-change mech- 
anism and the hydrostatic transmission for steering. 

17. The crawler tractor according to claim 12, wherein 45 
one fuel tank for an engine is disposed between the 
right and left fenders behind a driver seat, and an- 
other fuel tank or fuel tanks are disposed inside one 

or both of the right and left fenders. 
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Fig. 19 
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Fig. 23 
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